Thyroxine normalizes polychlorinated biphenyl (PCB) dose-related depression of choline acetyltransferase (ChAT) activity in hippocampus and basal forebrain of 15-day-old rats.
Neonatal exposure to the toxic chemical polychlorinated biphenyl (PCB) induces hypothyroidism (depressed thyroid hormones). Neonatal rats made hypothyroid by other means (chemical or surgical) have subnormal activity of choline acetyltransferase (ChAT), which catalyzes synthesis of acetylcholine, in the hippocampus and basal forebrain. The present study examined whether neonatal rats with PCB-induced hypothyroidism had depressed ChAT activity in these two brain areas, and whether alterations in ChAT activity were secondary to hypothyroidism rather than/in addition to a direct effect of PCB. Neonatal rats were exposed to PCB by feeding pregnant female rats chow containing various concentrations of PCB (0, 62.5, 125 or 250 ppm) throughout pregnancy and lactation. During postnatal days 4-14, neonatal rats exposed to the highest concentration of PCB were injected with either saline, triiodothyronine (T3), or thyroxine (T4), or were not injected at all. Circulating thyroid hormone levels (T4 and T3) and brain ChAT activity were determined at 15 days of age. All concentrations of PCB depressed circulating T4 levels and ChAT activity in a dose-response manner, but did not modify T3 levels. Injections of T4, but not T3, elevated ChAT activity in PCB-exposed rats to near control levels. Thus, altered ChAT activity in PCB-exposed rats may partially result from the hypothyroidism accompanying PCB poisoning. The possible molecular mechanism(s) of action of PCB on brain ChAT activity remains unclear.